Effects of insulin on free amino acids in plasma and the role of the amino acid metabolism in the etiology of diabetic microangiopathy.
To investigate if alterations of the amino acid metabolism may play a more important role in the etiology of diabetic microangiopathy than hitherto recognized, free amino acids in plasma were measured by means of high-performance liquid chromatography (HPLC) in healthy individuals (REF) and patients with insulin-dependent diabetes mellitus (IDDM) and non-insulin-dependent diabetes mellitus (NIDDM). Isoleucine and leucine in IDDM were within normal limits, whereas they were significantly higher in NIDDM (P < 0.01 and P < 0.001, respectively). This was not due to age differences. In order to evaluate the impact of insulin on amino acid metabolism, amino acids were also measured in pregnant women (PREG) undergoing glucose tolerance tests as a screening for pregnancy diabetes and in patients with polycystic ovary syndrome (PCO) undergoing euglycemic insulin clamp tests. Insulin considerably reduced the amino acid concentration. Isoleucine and leucine were particularly depressed. On the whole there was strong covariance between the three branched-chain amino acids, isoleucine, leucine, and valine (P < 0.0001). There was no covariance between amino acid and glucose or HbA1c concentrations. A protein meal strongly stimulated insulin production (+55 mIU/liter), whereas a galactose meal revealed only a minor increase in insulin response (+12 mIU/liter) in contrast to a tolerance test with the same amount of glucose (+67 mIU/liter). It is concluded that disturbed amino acid metabolism may be a more important causative factor in the etiology of diabetic microangiopathy than hitherto recognized and, in addition, that this may affect the therapeutic approach in both IDDM and NIDDM patients.